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The present invention relates to a distributee: computer svtpm and «i»r»« . 
exclusively, to a mu.t,media districted cb.ect-baseo conference sySem P^cu.ar.y. but no, 

The object-based approach to system development , s oecommg weii-estaW.shed. The basic ,dea , s ,o 

, he r a 0 v y r n ; n terms of so * ware ob,ect$ - each ^ ,ts °- *** «« «"•»<* op e * " 0 

5 the acta. Objects intercommunicate by means of menace* An artyan r a n fl « 

,»To oc, am ' D T U h CM S °' a He " le «- P >»™ *«> ■« an op,ec,.pased electronic n^p ca 
as op.ects "' eSSaSe! a °° ™ 9SSi " 5e ' ; ° m( ' 0 ™" re ' s *« « '•«■ awtato, lists, etc. a,. 

" *, ^^^•^^'.r'^ ,na,v rr v * «** — <■ - 

Ba« a m*« a o a , " e mer(jlum " °b.<ect management software wisnes to 

™y also Pe ttansnTsLTZ Z^A^"*™*? ^ 
««.«».• 0, a cento, compute, cpnnecL * sevTaT tlZ,,,,? ! " MmmKM ' '"»«9"" 

. serve, ™ C h,n. s ™„h w "sJor.-onnec,^ to ac n "."T" , ' m " « «~" ' 

in a dismoutea object bases system more are bener,,. ,n spi.ttino sna/aut. .. m . n ,t, ,„„ 
parts.* ay be bi s ,r,b u ,ec aroonb u s„ n^nes on a ° neU,^^,^:',^^^;* " !ema "" C ^ 

,iiiisp=s 

for th. associated ob,ect of the first type. 600 d ,yP8 ' ndude an ,den,l,ier 

The system according to the present invention may be >n the form of a rnnf a ,«, „ n e . 

of oeoll^'worlo 3 !,' 00 / COmmun,Cat,0n %^ a ™>°' ««• the poor performance of distributed teams 

F«r! J '? a ' a9ra,T1 °' 3 diStnbu,ecl S y s,em to the present ,nven, 10 n: 

F-.gure 2 shows the ma,or components of a server ano .orkstat.on of the system- 
figure 3 snows a voice and data network structure: 
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windows. 

A possible video network .s shown m Figure 5 The v.-leo network is based on a central video swach 54 
connected using a star topology to diem workstations C Video signals are modulated on to VHF earners 
ana transmitted over standard analogue cabling 56. The video switcn 5J is a conventional cable television 
switch. Several sucn switches can be cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for oorncessing and decompressing vioeo 
signals (a "coaec") may be used and the signals are transmitted using ISDN telephone lines. 

The architecture of the object-based system 10 wiii now be oesenbed. 

With reference to Figure 6. the structure of one user's oortion of the system .s represented. The 
functions of the objects are as follows: 

a Venue object (V) ,s an electronic meeting place ailow.ng control over media channels and providing a 
location for storing shared objects. A user may have several Venue obiects: 

a Phone Booth object (PB> controls the creation of Venue objects and oversees the setting u o 
maintenance ana closing down of conferences. The P8 comprises a processor for handling .ncom.ng and 
outgoing calls: 

a Connection Manager object fCM» controls driver components «0- ... D,j which handle media 
connections for the system 10: 

a Directory object (0) which provides a list of potential meeting participants. 

Obiect X represents another system object for performing a specific meeting-related function, eg a 
whiteboard function. 

Figure 6 is a conceotual representation of the System \Q and the arrows represent mter-object 
communication. In the embodiment being described, the system comprises client workstat.ons C and 
servers S ana most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 

The server objects handle the centralized and distribution - oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be wr.tten with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and P6-c means a Phone Booth client ob/ec: 
and so on. 

In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Wh.teboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations. 

The client workstations are each running an object-based system of the type described m European 
Patent Application No.339220A. the description of which «s incorporated herein as Appendix A. Appendices 
A-0 mentioned .n attached Appendix A are not attached as part of th.s application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
t objects can be copied. During a copy operation, the container of the ooiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and tdent.fy.ng the container object wh.ch .s to 
receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to msert the copy ooiect as one of its child objects. 

Mailing an object involves serialising the object, transmuting it to its destination and deserialising .t. 
Ser.aiis.ng an object involves converting .t to files, say DOS files, contammg the data of the object and 
information about its properties and its child objects. 

Server objects are not linked by parent-child links m the manner .n which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of aata .tern 
60 used to name objects. The data .tern 60 .s an e.ght-Dyte array foilow.ng the convention used for Internet 
Protocol (IP) addresses. The first 64 bits .s a machine identifier M I D comprising a 32 bit server IP address 
ana a 32 bit machine IP address. For a server ooject the server IP address and the machine IP aadress w.n 
be the same whereas for a client object these w,n be different, if there is only one domain per machine the 
domain identifier D 1.0 .s zero. The object identifier 0 I 0 comprises a 32 bit generation count and a 16 bit 
tag. The 16 bit tag uniquely identifies the object w.thm the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each ooiect .s umqueiy-named .n time. 
The generation count is simply the time in seconds. 

When a client object is closed (inactive) .t appears as an .con on a user's screen. The user ooens the 
object by clicking on the -con Opening a client object causes <t to send a message to us associated server 
object informing the server ooject that the client obiect .s now active i.e a Here Am I message. Until then. 
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Figure 4 shews Vh3eo facilities for a cent workstation 
Figure 5 shows a video network structure: 
Figure 5 illustrates the mam objects m the sy«;em 
F, gure 7 .llus.rates the functionally split nature cf :ne objects ,„ the sycem 
<■ figure 8 shows the major components cf the system mtVastrunure 
Figure 9 shows a typical Venue. 
Figure 10 shows a CoMedian directory 

ngures 1 5 - 27 .now screens dur.ng a typical user se«,n n 
The mam components of a multi-meaia d,str:buteo ^e'et-ha^ 
'nvent,on will first be descr.bed. fl ■-onferenang system according to the 

Hefemng i0 Figure I a multimedia distributed *hect-b«*d 
present mvennon , S .nd,cated at 10 The «y«N»m 10 rrm« '-Onlerence system accord-ng ro . me 

network ,2 may be a w,de area network " w A N^ , !f S C ° n " ecteo — - ^ork , 2 . The 

network (MAN). Ghent workstations c are connected o ea h 0 1?^"° 1 L^' ° r 3 m «««»««" area 

Servers S communicate with each other Inn , ' S EaCh S,fe requ,res a server S 

p 7 ,p le . c„en f workstanons c cou,d oa,rs of sefvers A,!hough - 

and therefore each client workstat,on C has only 0 n e J Li , h !ft ' S aea,es Dfact,ca ' P f0b, ^s 

ctient works.at.ons to communicate w,th each other v,a *1 ! * c ° Pe ° '° irS ,OCal server S t0 snat "e 
K deferring to Figure 2. each server S compnse- 

hardware u. such as an HP9000 300 HP-UX ,.-, mpute r ,up « a , 

Company): -mputer ,HP , s a trade mark of Hewlett Packard 

operating system software 16, such as HP-UX software- 
Remote Object Access Manager (ROAM) software , ft m 
s workstations C connected to the server S and other „ 1 mana 9" 1 9 communications w„h client 

COM software 20 proving object n,^^ '^° ,k: 
^ server ob,ects 2^ which are ob,ects to be shared betwe-n user- and * k 

ooiect parts mentioned in the introduction. we-n use.s and which .correspond to the semantic 

Each client workstation C comprises: 
o hardware 22. such as an IBM-AT compatible PC 

operating system software 24. such as DOS softw a , e 
windowing software 26. such as MS Windows aop.icanons «oftw-r*- 
an object management facility (OMFi 28 «.J . , e S0 ' tWare 
mark of Hewlett-Packaro Company used for ' fa" "c \L f T*" ° MF 'Newwave ,s a trade 

ob,ects software 30 such as NewWave , h , appl,ca,l0 ' i s software.: 
'or handling communication w,th objects TnZ^T'^V^ 32 a " d 3 R0AM ^ 

''*™^o^pwn*n 6 on«,! t £ t Z^™»*' n - C " ef1 « 32 correspond to the 

The user C f a client workstation C therei<v« h« , 
objects of the system and can cause obiec's t ' I T ' ntef,aCe vv " h ' n wh,ch t0 ™n 1D u.ate 

server S. °°' eC - S t0 oe ^strutted over the network 12 „a the associated 

The system to provides multimedia facilities to u««n 
voice and or video commun.catron facilities as «»n as l" a " each = l,en < workstation C may have 

A possible voice and data network structured ,* Z ^^'^ '**»•.. 
and 8. a networked PC server 42 , s JZZ ocTp^TH °' ' W ° S " eS " eS ' gnated A 

mult,-por, .eiephone interface cards (such as the VBx 30n „ S S9fV8f 42 COnta,ns one or m <*e 

PABX , s controlled by the PC server 4 2 ana - users can " ° f ^ ^ ^ Mtc ™W™ '"C. The 

are connected to the local PABX and convenient y ^m^?™? $lanCia " 3 ^ 44 wh ' ch 

Each of the sites A and B .-omor. sas a , Z C,len, «°**™<on S C. 

WAN. - 3mpnSeS 3 ™ a <-AN WAN bnoge .nterconnect.ng the LAN w.th a 

telephone conference calls. To T^PABxlhePC^^! li"** S '° Se ' UP ' ma,n,a,n an<J close <*own 
merefore d.al other users adding them ,n ,0 conference Ls J .^mf * n0f,^a, te ' ePh ° ne USer and "° 
m order to conduct conferences over a w.der area Pr i 
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Button Appearance 


Meaning 


No button 

White, unhighhghted 
Slack 

Red 


This person does not have this meoia channel available. 

The media channel is available, but not chosen for use. 

The media channel has been selected, but is inactive because the person 

is not present in the Venue or the connection has not been completed yet. 

The media channel is being used. 



The lower portion of the Venue is taken up by the shared object area 78. This acts as a shared folder, 
storing objects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standard NewWave objects, it >s possible to move objects 
into ana cut of the shared object area 73 of the Venue-client object Moving a functionally-split object such 
as a Whiteboard object into the shared object aiea 78 does not entail moving the Whiteboard-server object 
but just the Wh.teboard-client object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whueboard-c'ient object is then serialised by the Venue-client 
object and sent to the Venue-server object. The Venue-server object updates its other active Venue-client 
obiect with the news that a new Whiteboard object >s available m the Venue and these Venue-client objects 
disclay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
object by any of the users cf the Venue cause a copy of the Whiteboard-ciiem object to be senahsed by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Wh.teboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs as other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of tne Newwave 
object by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object and changes which a user makes are not reflected m the copies held on the other users' machines. 
Th.s -s a consequence of the non-functionaily split nature of NewWave objects and »s an .mpiementational 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client obrects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client obiect the user is presented 
with a directory 90 of possible meeting participants as shown m Figure 11. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out in the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears in the area 94 as shown. The media connections are selectable by 
j5 checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 ados that person to the- list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-checkmg the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option will be described later: 

There is also a Connection Manager obiect on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests aunng use. The Connection Manager object 
performs the following services: 

maintains a list of meaia resources available m me system 
* detects wnen resources fail 

- monitors resource channel availability ue. monitors, microphones, speakers, cameras): 
sets up connections cetween peopie using afferent meaia* 
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^z^n:~::~^ ---- , ; * .... ^ bet _ , (ent anc 

«,s«ence of a corresoond.ng d.ent object and ZZ£7\ 1 1 T' ^ d0eS n ° f 
corresponding chenr objects which are currently actwV Ocln2 V- ° n ' y S,0fe tne ,c3ePtrt,es <* 

* tne state ihe object ana can make inpu , £ * S^eZ, m9anS ,ha » a uSer < an 

server object. ht c " enl ob|ec ' rQ ^*">' "Pdates. and lS U p Ca ted by. the 

figure 9 depicts the components involved m a tvn.r»i - 
Chen, objects on ,w 0 different cent wor.,,^. C a2i C -J™' ^ ^ ' $ 3SS ° C:ated ~" h 

cempnsirg components identifying the rPiPvant ri,p„, 1 ' ' S 5 ' Ven 3 un,que 0D ' ecl 'dentif.er 

■o n urnb . r (or tn . Particular ob)ect v n ; h * cl ; e ;^ d . c SXm^T r relevam 5tcrage flom «" and a 

for keeo-ng a record of what objects are Prec-ntiy'nn tre ™ " Ct mana 9 emen < '»«l.ty (OMF) 60 

-n object creauon and be.etion object nam.ng'^e" * , Z " * T ^ ' S ' n ^* C 

'out.ng. Th,s , s a srancard NewWave OMF Thp re ^ ' ' , deac " vat, °" 3nd -nter.ob.ect message 
ssancaiiy linked to each client object CO pr«v.d.n a accent! manaQef " brary 'COMLIB-C, 61 

other words, the COMUB-C 6, has been added to 4" ar L* <* 3 *>AM client object 62. ,n 

'unctionaUy sp.it ob,ect, Communion thro gh th^MUB C 6 ° b ' eCtS t0 ^ C " em «» 
need to k now the object identifiers of other oo.ects. n[ lo^on" ^ 18 ob ' ects only 

™t and^bXr^nd Z^Z^Z^™ ^ « proving manage- 

- 64 A server object manager „brary %o^S 6 t T^^T °* SyS,em 

access to the functionality of the object managemen ^ J ^ ^ "T **« 50 ^ 

When cent ob,ect CO- wishes to send a message -c tl p * ° b,eCt 66 

-hen, obji;ct 62 passes lne mes ^ ^ tt.e ^responding server object SO. the ROAM 

server ob.ec, SO. Messages from the serve^b^SC , ^ ° ^ P3SSeS the m6SSaQe on J0 the 
« message „ to be sen, between objects on tTJ<Z J 1 ™* *'* ^ " the reverse " a 

r o.v,ng the ROAM server object 66. M s Lge^ a e "o enTbL? C ° MUB - S 65 S6ndS " ^ *'«nout 

-"^.nTpUmaTi,^^ °< — person-,o-person ca„s. gf0 up 

' 5 and ^^r^ — - oata wh.ch they are shanng. 

server object. °° ,eCtS 50 • 3l,,eren ' cl.ent workstafons for a particular Venue 

:an be seen and where the.r med.a cha^ne s an I * T™ a the pe0Dle ^ Venue 

ob,ec,s for use in the meefng are stored °° nir0 " ad - 8eneath that iS 3 shaf ^ area 78 where 

«« ^T^^^^- T «n carticpan, be,ng represented by a 
absent anc status banner 84 -nd.canng thai an btn .J J I * th3t ' S PfeSem ,n the °' 
media centre buttons 86. The bitmap 80 may be eo~Zei\ '"^ '° the rT1e9, ' nQ ' and a row °' 
w.naows-.s available and the v^eo channel ,«,n use 3 m ° ,,Cn V ' de ° w ' ndow when v,deo 

Beneath the participants' area are three med.a button, . 
can be .n one of four states. The states are: :e.e P none. v,deo and oata and each one 
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workstation B to the Phone eooth server obiect PB-5. I' me invitation .s accepted a Create Venue message 
(referenced 6) <s sent from the Phone Booth server obiect P8-s to the Phone Booth client obiect PC-c 
which causes it to create a new Venue client obiect v-c' on client workstation B involving sending a Here Is 
Parent message (referenced 7) to the new Venue - client object V-c to notify .t of the identity of the Venue 
5 server object v-s. The new Venue client object V-c then sends a message (referenced 8) to the Venue 
server ooiect V-s requesting information about the contents of tne Venue. The reply from the Venue server 
obiect V-s is referenced 9 in Figure 13. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as aiso to create a new Venue-client obiect v-c on that workstation and these messages are 
o referenced 10-13 m Figure 13. 

Finally, the Venue server object V-s sends a request deferences t4i to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager obiect instructs the relevant 
media drivers accordingly (dotted line referenced 15». 

The users of client workstations A and 8 can then communicate using the newly created Venue 
s it is also possible to convene an existing Venue by selecting the Convene option within the Venue 
Th.s inmates a sequence of events whicn will be described with reference to Figure 14. Again, a server 
machine S and two client workstations A and B are represented. 

The user selection of the Convene option .s referenced 1 m Figure 14. This causes the -Venue client 
obiect V-c to send a Convene Request message (referenced 2) to the Venue server obiect V-s which 
o notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 wh.cn 
.dent,f,es the intended meeting participants. The Phone Booth server ooiect PB-s sends a Ring me«age 
(referenced 4) to the Phone Booth client objects PB-c on -he workstations of the intended meeting 
participants causing a dialogue box to be displayed on these workstations inviting the users to partake in a 
meeting. When these users accept or decline the invitation th.s causes a reply message (referenced 5> to 
be sent from each Phone booth client object PB-c' to the Phone Booth server object PB-s. 

The next step is for the Phone Booth server object PB-s to instruct (message referenced 6i the Phone 
Booth client obiects PB-c : to create new Venue cl.ent obiects V-c on mach.nes where a Venue client obiect 
linked to the Venue server object V-s is not already stored. Such new Venue ci.ent objects V-c' then sena a 
message (referenced 8) to the Venue server object V-s requesting information about the contents of the 
Venue so that the appropriate icons can be displayed m the shared area 78 of Figure 10 on the respective 
client workstations. The reply message containing' information aoout the contents of the Venue from the 
Venue server obiect v-s is referenced 9 in Figure 13. 

The Venue server object V-s then sends a request (referenced i0) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media dr.vers (not shown, accordingly (dotted i.ne referenced in. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
m (Figures 14-17 of Appendix A). On opening the new Venue-client object a Venue-server object also needs to 
be created Figure 15 depicts the process. A server machine .s indicated by S and a client workstation by 

The act of opening the new Venue-client object v-c causes it to send a message (referenced D to the 
Phone Booth client object PB-c which triggers a message (referenced 2) to be sent from the Phone Booth 
client object PB-c to the Phone 8ooth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object P8-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3). Next the new Venue-server obiect v-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing the 10 of the Venue-server object. The new Venue 
client obiect V-c then sends a message (referenced 5, to the Venue server object V-s requesting 
information about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server obiect. 

it is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu option. Th.s causes a directory of potenhal participants to be displayed as shown m Figure 1 1 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices ,s conveyed from the Venue client obiect to the Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE option th.s causes a message to be sent 
from the relevant Venue-client object to us Venue-server object informing the Venue-server object that the 
venue-client object is aeactivatmg. The Venue-server obiect then messages the Connection Manager object 
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* POmMo-point 

* muKi-pomt: alt that are available 
maintains list of established connerrmrK an* 

a model of the s,a,e of other netw 0 ks * SynCh,on '»«« n '^r networks ,e ma.nu.ns 

ODt.m.«s switching to prevent unnecessary discorne." -.- 3nne ., 
orov.ces an .nterface for mon.tor.ng ano aud.t.ng '^^cons: 
P^oviaes interface to media drivers 

^:r:::~:^ ^r^rt^r ■ me ~ a — d — 

Wh.fbo.rd or ac q u,re an ,mage Iron, anoxic sZclt a iV n r T Wr " e 3nd ' VPe 0n n,s he ' 

same Wh.teboard on d.fferem cl-en, w0 Z -7™, th fce V ' S ' b ' e ,0 otrier use '* -ew.ng ,n e 

-edium wn.ch a.iows users to -ook ^X^'J^l °" < s « ■"•orm.«.on snar.na 



,ed,m r;ch .ows users to ,ook at . p,c^ o7^ y ^^' 

■^ ,2 jr ,o n 0 r^::^ «~ ^ . ^ 

■s devoted to disptoymg the contents of the Wh.tebcaTd" ^ T * ° raW " 19 ^ '° 6 °' the w ' nd0w 100 
Hewiett-PacKard office. At the bottom of th. w.nTol mo s 2 T 3 m3 ° Sh0W,na ,he °» » 

are ava.iab.e to the user of the Wh.teboard. These i °°omp"4 ' nd,C3 " n9 ^ ,an9 ' °' ,0 °' S ^ 



a scroller 
a pointer 

a selection 0 f different coloured pens 
an eraser 
a text selector 



1 10 
1 »2 

t 14 
116 
1 18 



Apart from the pointer 112 the tools 

Wh.teboard could be us.ng the same too, eg a red peT Z^uZ « ^ °' ^ ^ vi6w "* the Same 
f-n.shed using that tool. 9 P6 ' *" hCut haV,n 9 * "™ urit.l another of the users had 

The scroller i to can be usph tn C /-.nn 
turns the cursor ,n,o a compel ? c the IT T^J 00 *™" Se ^^ tool 

^ 5 v,ew °' ,he Aboard to be click-dragged around by the 
Only one user can move the pointer 1 1? at a t,™» « 
PCnter ,ogo - this turns the cursor into a po n e I h T! * ""'^ °' °* "» nt « ° y C " Ck "^ on the 
cannot see the pointer „ 2 . To show the po"n, e , 2 ^ ' * mn<3 the Wh " eb °^ 

f he drawing area ,06. The po.nter . ,2 then beoom, S !m T T* '° C " Ck " d ° Wn at 3 = hose " 
position. The cursor of the user who has iust ™ L ° *" °' Wh ' te6 °*d users a. that chosen 

Likew.,. the seven colored pens a e ^. m P °" 1tef "* ' e ' /er,S t0 !he de,au " 
'ogo. enabhng d.fferen, users to maKe ,n Pu , ^^Z^^^ * ^ ^ ^ aPpr ° Pr ' 3te pen 

wn, nS rH;:Hr c, ~ Wh,tecoa " AIS0 ,j,rect typ,ng °' text on, ° ,he 

other users are nohfied'oy a^tus message* St3 ' US me$Sa96 ' 2 ° AS US6 ' S ° Pe " °' close ,he Wh "eboard 

^^roTr v o in a u r tem accord,n ° to *° — — - * —bed. c*™, 

Conv^ - -erence to .gure m and sefects the 
and the numbered sequence of mess g« F, qure " , ^ 6W ^ 13 sho, s ,r e ob,ec,s 

work,t.t»n, A and 8 connected to the server mach J s n ! ^ m3Ch ' ne S 3nd ,w ° client 
Phone Bcoth Cent ob,ect PB-c. On the server mach^ S •L?.*T .f i W ° rkSta,i0n there ' S ' n " ,al,y a 
and a Connection Manager object CM ' S ' r "' a " y a Phone e ° 0,h server obiect PB-s 

,feren«T^^^ A. .h.ch causes an ,n Pu , (d0Mid line 

Booth c:.en, ob.ect PB-c to the Phone Sooth S er ob.e t pIT^ * ' S "™ P »™ 
Booth server ob,ec, to create a new Venue «^o2c? v . . V 6 '" 6 ' m3Ch ' ne S CaUS ' ng the Phone 
The Phone Booth server ob,ect PB-s then V™, r E ^ 3 y e ° Ue S,art messa ^ (referenced 3,. 
obiec, PB-; on cl.en, workstation B caus.ng a d'a.ooue hn 96 ' re ' 6renCed *' *° me Phone Bo ^ h = ! 'en, 
■n*,.ng the user to -.ake par, ,n the proposed mj^ ZTtZ J""" °" ^ °' C " en, w ° rKs,atl0 ' 1 8 
:orresoond,ng message (referenced 5, to be ^n7,rom • Z ^l °^ eC ' :nes ,he caus.ng a 

sent from ,he Phone Booth client obiect PB-c' on client 



/ 
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To "open" an object, the user double ci.cks on the -eievant ,con Referring to Figure 17 Martin has 
opened the Proiect Meeting Venue wh.ch is shown m a w.noow 1 74. The w.noow 174 has a menu bar i 76 
which has sim.lar options to the menu bar 130 of the A-maow 125 except a Meet.ng option mstead ol 'he 
Setting option. The window 174 displays a participants area 178. shewing only Martm. and a snared items 
area 180 which .s empty. Underneath a bit map 182 ol Martin is a name bar 184 which includes a 
notification of presence and three media control buttons 185-7 for Phone. Video and Data respectively Oniy 
the Data button 187 is highlighted in this example, ie. blackea out in Figure 17 

On selecting the Meeting option Irom the menu oar 176 of the w.ndOw 1 74. a CoMedian dirpctory 
w.ndow 190 appears. Figure 1 8. The reference numerals for the CoMedian directory wh.ch were u«ed m 
Figure 1 1 will be retamed here. Martin selects the name Richard Jenn.ngs from the list 92 of potential 
participants causing a picture of Richard to appear ,n the area 94 together with crosses .n the video and 
data boxes m the area 96 to -ndicate Richard's med.a selections. This means that Richard will be contacted 
through the system for data shar.ng w.th both v.deo and audio travelling over video connections Martin then 
ci.cks on the Convene button ,n the options area 98 to add R.chard to the Venue wh.ch causes Richard's 
image to ,o.n Martin's ■mage m the Venue as shown at 192 m Figure 19. Richard is marked as aDsent at 
194 and a banner 196 lS displayed indicating that he has been .nv.ted Martin has selected both video and 
data connections for h.mself .n order to match what was selected for R.chard. This causes the v.deo and 
data outtons 1 86 and 187 to be h.ghlighted ,n a first colour to show that they are currently m use albeit only 
locally to Martin's own workstation. Richard's v.deo ana data med.a buttons 186a and 187a are highlighted 
20 m a second colour to moicate that they have been requested out are not yet m use. 

Wh,ie waiting for Richard to jo.n the Venue. Martin is moving the Des.gn Notes and Des.gn Pr.ncipies 
objects 170 and 172 into the shared items area ISO of the Venue by :i.ck.ng on each object and dragging it 
to the area 1 80. " 

Moving now to Richard's workstation, shown ,n Figure 20. the invitation to jo.n the Venue has rearhed 
-'5 h,s machine and has caused a bell 200 to apoear at the bottom of h.s screen. The bell 200 is flashing and 
making a nngmg sound to attract h.s attention. R.chard clicks on the bell 200 and the result is shown m 
Figure 21. An invitation message box 202 ,s brought up telling R.chard that he has been invited to a 
meeting and g.v.ng the name of the meet.ng and the name of the person who conveneo the meet.ng The 
invtation message box 202 compr.ses two opt.ons: Accept and Decime. Richard clicks on the Accept opt.on 
jo to accept the invitation to join the meeting. 

Refemng to F.gure 22 accepting the mvitat.on causes a Venue client odject automatically to be created 
and a window 204 to be opened for Richard. The chosen med.a connections have been set up so that 
Ricnard can now see and hear Martm and the objects that Martin has placed into the shared items area 180 
are ava.labie to h.m F.gure 23 shows that Mart.n can see the same Venue hav.ng the same contents on h,s 
5 workstat.on. Referring to Figure 24. during the meeting. Martin has opened a w.ndow 206 on the Design 
Notes whiteboard object. Mart.n informs Richard of th.s so that Richard can also v.ew the whiteboard object 
and then both Martin and Richard can scr.bble on the whiteboard and v.ew each others input When the.r 
% meeting is finished both Martin and Richard close and save me Venue. 

F.gure 25 shows the Venue object 1 63 saved .n Richard's NewWave office. In Figure 26 Richard has 
>o just opened h,s NewWave office and .s v.ewmg the Venue 163 .n a window 208. Martin is not present 
(although he would be if. comcdently. he had h,s Venue open at the same time as Richard. In that s.tuation 
the relevant med.a :onnect.ons would automat.cally be set up». Refemng to Figure 27. Richard has selected 
the Meeting menu ,tem using the cursor 210 so as to bring up the CoMed.an directory 212 and he has 
selected Ed Dav.es m the manner previously descr.bed. Ed Oav.es does not have video capacity instead 
5 he .s selected by telephone. Click.ng on the Select button w.ii cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring !0 Figure 28. R.chard is about to mn.ate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene opt.on from the corresponding menu 
216. S.nce Ed ooes not have video capab.ht.es. the audio from n, s telephone would be mixed .nto the video 
o feed ,nto Martm and Richard and the.r audio signals w 0u i d be sent to Ed's telephone during the.r distnbuted 
meeting. 

Turn.ng now to Figure 29. a new session is beginning on Richard Jenn.ng's workstat.on A w.ndow 220 
contains Richard's NewWave Office. R.chard has created an outgo.ng message represented by the ,con 222 
caileo "Meet.ng Request" (using the "Create a New" opt.on from the Action Menu - see Figures 14 to 1 7 of 
Aopendix A), m Figure 30. on open.ng the outgo.ng message 222 it ,s displayed m a w.ndow 224. Richard 
nas completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-ci.ent object represented by the -con 230 is created (again us.ng 
the Create a New" option). The Venue-ci.ent object 230 is copied and oraggeo .nto the w.ndow 224 



/ 

EP 0 497 022 A1 



to disconnect the media connections 'or tne Ven U e-n*nt oo.ect wh.rh c , 

ob,ec. sencs messages to a„ of ,«, other Venue-Cent'c ,e nfc m n a tT^T ^ Venu — 
pabular venue-client ob.ect so that these other Venue-!,en, oecT'2 * deact,vs, «* n of ^ 
tne relevant meeting member is now absent. " * aD P earan « to macate that 

5 Another way of settmg up a distributed meeting ,s l«r a .j«er to r QO „ -„ . ♦ „ 

the oes.red meeting participants. A Venue-ciien, co,ect . Zeoc^o ?7 9 ^ « 

venu.-ci.eflt ob.ect to other worsens creates a XeVce T a " ! * °°< ec < Copymg a 

other workstations because m the copying proclss the vl.V ' Venue " server on those 

oo,ect is preserved. venue-cnent ob,ecfs reference to its Ven ue-server 

'2 There are different ways in which a Venue-ci.ent cciect *• ™„ ^ 
to .ncuae the venue-cent ob ]e ct ,n an electron!;^ 

message >s created in the normal manner a a ■ •«,«« m. , f, S3Qe ' For th,s °o ,,on - an electronic mail 
otwt is included ,n the message Znc a standi , ao ' e "- Packard ' s <" a " and a Venue-chen, 

t^e message, they p,ace the VeTe^nt ^^7%™°" ** " *** — 
■'5 meetmg. At the relevant time, the me-tina oarticMnr. -.1 \ pre P arat,on for the terthcom.ng 

-eetmg. On o P en,ng the VenueJent ob ^ «rTb,rm^ ^•""•^ ° b ' eCtS * C ° mmenCe th * 
the Venue-cent ob,ects send a Here Am Message * the TsSlawd J"**" ' S aut0matICal " 

Another c P .,on , s f 0 r the user w.sh.ng to .. t „ a *s*£™ rl , " enue ' se ™ 
ob,ect and to ser.a.ise the copy of the Venue-ciien^ <c*c no Hi Z ^ T ^ 
20 such as a network dr.ve). Th, s file may then be ,,, n .!£ . V DPV d ' SC ' 0f 0,her shared me<3 >" m 

.ar„c,pants and deser,a„sed thereb ^^g ^T"^ , ?" W ° rkStat '° nS ° f ' mended me6t '^ 
cb,ect ana thereby means for access! thVl^ a^ v/n Par " C ' DantS " lth a of the Venue-clien, 
distributed meeting. * ' — venue-server objects in order to take part m the 

A new Wh.teboard-client object can also be cr-ated us.nn , ho -r ... 
M Office. On opening the Whiteboard-client ooj\ n, w h eZr « ! ° Pt '° n NgwWave 

. Process „ analogous to that desenbed w„h refe enc to^C " TZTV*"* '° be cW The 
with references to Whiteboard obiects replacing references to Venue obiects 

- vTn':^™ -ect-ng the- "Create a New option 

reference to the relevant Whiteboard served ob ect or th T rp ° " T' ^ adV3ntage pf creatin 9 a 
* -s obta-ned s.nce each copy of ^^^^ Za^T" ^ ™'« 0 ™ a ^ <*>*» 

obiect (as desenbed with reference to Figure 8,. 9renCe t0 the Wh " e °b ar =' server 

Also as previously described, a Whiteboard-client obiPrt -an 

venue ob.ect by a user caus,ng copies ot ^^Z^^Z . ?h6 " emS ar9a °' 3 

users of the venue ob.ect thereby gig access 7o Z ■< It T ^ * * ^ ava " able t0 the othef 
' An e ,emp, ary user sess.on" w,„ 2 0w b " de bed w^ ° b,eCt *° ^ " 

hypothetical users Martin, flichi and Ed aes ™bed w.th reference to F.gures 16 to 33 -nvoiv.ng 

A winJow 6 ,^ ZT 3 SCf98n °' 9 C " em WOfkSt3 " 0n ' Mar,,n,S ' —9 Hew.ett Packard NewWave Software. 

a title bar 128 carrying the title "NewWave Office" 

a menu bar 130 offering the following options- * 
Action. Edit. Objects. View. Settings. Task and Help: 

a system menu box 132; 

size boxes 134 ana 136- 

*and side represent work -related items 2 res P ec,,v ely on the left 

'P.,., M«,. , = = , ieD , ej , n „ n9 , t8| _ 9 m a venue o0|M ^ TO ■ 
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Brief Description of the Drawings 
Figure 1 is a block diagram of a ccoputer in accordance 

with the preferred embodiment of the present invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the preferred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

invention . 
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d spiay.ng ; he message. Th,s ,« achieved by cck.ng on ,ne ,:on 230 and press.ng the C on,r 0 , key wh,-., 
dragg.ng tne -con ,nio me message. (Th.s „ an al[ef!iaIlve ffl(|thoa ff . m ySer * C ^ «' 0 ' 
procedure descnbed *,«, reference to Fig u ,. s ,3-20 of a^a, T„e bar 2 £^ ^? ^ 
figure 32 snows ,n« the message new con,™ . cocy 0 f ;fle venue-cen, <*,««. The , 0o 

22 ■ ,s .hen cosed ,F:gure 33). To send the message 222 „ ,:an be dragged onto the Out Tray con 234 
Th„ causes a copy of the message, .ndud.ng the venue-che*. object wn. c .i ., conta.ns , 0 be -em , 0 the 
ceop,e on ;he a.stnbut.on .„,. The Out Tray cb.ect 234 ,„,«,„., the senansanon of he me sace 
components to enab-e these to be transmitted over tn e netwo*. On .-ece^t a, the respec ve oeCna't.o 's 
the n , Tray 00)e =t represented by ,con 236 oesenai.ses the message components so that these , an oe 

ZTlrL m TT a ° y ^ feCiP ' en,S - ThS r ^ niS -- an ^ Venues, obe o!,"cf tne 
message and ,nto the, ma.n NewWave Orf.ce w.noow .220> At the aopo.nted t.me the m . pa tcln,! 

.« reiaved -o , ha wh,^ .1 'J e<ample " 1Du ' mac * b V ^er to a Wh.teooard-ciient cb,ect 
i- reiayec *o me wmteboard server-obien which u oriat»c an ->i f K« «.u- . 

client ob,ects of the changes ° ' * °' her C0 ' rM P°"<l' n g «..ve Wh.teboaro- 
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Figure 73 shews a b 1 c c * diagram of the organization of 
KPOMF.CAT, a system file included i r. the OMF shown in Figure 
7 2 . 

Figure 7 ^ shows the relation between a global parent 
and global objects in accordance with the preferred 
embodiment of the present invention. 

Figure 75 is a block diagram which shows how system 
files within the OMF shown in Figure 72 accesses data files 
and applications from a memory shown in Figure 1. 

Figure ? 6 is a block diagram of the organization of the 
memory shewn in Figure 75- 

Figure 77 and Figure 73 show objects and links in 
accordance with the preferred embodiment of the present 
invention. 

Figure 7? is a block diagram of the organization of 
HPOKF.XRF, a system file included in the OHF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 
invention. 

Figure 81 shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure ii shows , seriea or objec , 3 3erving a , folders> 
as parents of objects containing dlta , , n accordance wi;h a 
preferred embodiment of the present invention. 

Figure 5 illustrates the screen display which results 
from linking of various objects m accordance with a 
preferred embodiment of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 shews how three objects oay be linked togeth 
in accordance with a preferred embodiment of the present 
invention . 

Fig.ure 8 and Figure 9 illustrate how an object may be 
copied in accordance with a preferred embodiment of the 
present ir. venticn. 

Figure 10 ar.d Figure 11 illustrate the copying'of a 
public object in accordance to a preferred embodiment of the 
present invention. 



e r 



on a 



Figures 12 through Figure 71 show the appearance 
screen of a session in which a user manipulates objects in 
accordance with a preferred embodiment of the present 
invention. Also shown are block diagrams. of how objects 
appearing to the user are linked in accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Object Management 
Facility (OMF) in accordance with the preferred embodiment 
of the present invention. 
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13, okf 100 informs the application, which object the 
application should access fcr data. That object is then 
considered to be active. An object is inactive when the 
application the object la associated with is not being run 
by cooputer 18, or when the application the object is 

associated with i a be* n run huh < • w 

ae.ng rjn, out is not being run with the 

data of that object. 

Active objects can communicate with each other usir.g 
messages. Per example if two instances of application 101 
are beir.g run by cooputer IS, one with the data of object 
202 ani the other with the data of object 203, object 202 
and object 20 3 are bcth active. Therefore object 202 say 
send a message 21? to object 203- Similarly, if computer 18 
is running application 101 with the data of object 202, and 
is running application 1C6 with the data of object 20?, 
object 2C2 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new tyj§. 

;t 

Each object has associated with£a set of data files. 
For instance, object 2:0 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 



iS 
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Figure 83 shows the ca t>- or * 

pat., of a v lew when there « s 

ar.ap-hot, in acccrdar.ee with a Pre <- 

► •«=.-..•.. etrbodiaent of the 

present invention. 



description of the i>r8'.fr»H r w 

•re. erred Eabod i sen t 

figure 1 shows a compute- 18 ►,,„■ 

? " ! " 8 hlvin « a monitor Hi, a 
keyboard 19 and a mouse 20. A . 0P ., on rt „ 

' OPk * oa °f computer main 

oeiory 17 is shewn by a - a -~« - „ w 

oy a.. a._w , t0 be within COBputer , 8> 

Withir. computer aeaorv xain 1- - s . h , u „ 

' * S sh0WR an object M nig,„n 

facility (C.M-).10C, an applicator '01 

■ jR Q] > an application 1C2 

* n *" U4 " t8R '° 3 ' •••»«««.. ">•• « -PPUcation „i 

and an application 105. 

'•«>> or .„:i..t:,„, , 0: tc ,„ 6 Iler , aata uj;ns 

objects. For ir.star.ee, i n Figure 2 a -,r><;~ 

• ■iBJ.e <j, application 101 i 3 

"3. an object a,. a,„ Si . 1Url/ 

"7, an obj.ct 208 , .„ 0SJe = t 2o? ^ ^ o6j< ^ ^ 
'00 !„,.„.„„ ladlc , ttn8 uhlch o6jeetj go 

-i" .ppli,.,!,.. ObJ.,,. ...... .„„ t . tM ulth . 

«".!. application a,, ..„„„„., , a bt o)J>oti Qf ^ 

o, t„a .... 0l .„. Fop inatjncsi joji ^ ^ 

"= =05 ar. 0f tn. .... el .„ 6 , cauje u aj3ociit8a 

.ppxi.... 10B ,0,. sl . 1Url , 06Ject , J07i 2o8> ^ 

2'0 «re of the .... cia„ became eacn „ ... . 

eacn [3 associated with 

application 106. »l> OJ , e ,. . 

o. the eUjJ UJe el . t sjij> 

application. When an Bj ; l:.,. ijn ,. k . 
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children ar.i or,; or core parents. An object is not 
allowed to fceccae its own iescendent. 

Ir. Figyre 3 is shewn an object 30 1, an object 30 2, a r. 
object 303, an object 30U, an object 305, an object 306, an 
object 307, ar. object 303 and an object 309 . Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name to object 302. Object 301 has a 

link 3'1, with reference r.ate "2", to object 303. Object 
302 has a lir.k 312, with reftrenee 'naee "7", to object 30U. 
Object 302 has a link 313, with reference name "8", to 
object 305. Object 303 has a link 314, with reference name 

to object 30 6. Object 30 3 has a lir.k 3 15, with 
reference na = e " U , to object 307. Object 30U has a link 
316, with reference name "1", to object 308. Object 305 has 
a link 317, with reference naee "7", to object 308. Object 
3 06 has a link 318, with reference naose "3", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 32 1, with 
reference name to object 309- Object 308 has a link 

322, with reference name "3", to object 303. 

Object 301 is a parent of 302 and 303. Object 303 Is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309- Object 309 has for 
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in data files 22 l , 222 and 22' are ' - a — >. ■ w 

«.e a .oraat which can b< 

interpreted by application 10;. 

Each otject ha 3 associate- with it a l ist 0 f 
P-Pe,ties. Each property has a name and a value whUh Biy 
b. ^ specify^ the name. Ia addltion> each cl3s 

of objects has associated wi-h it , , 

wi.n it a list of properties that 

are co==on to all objects of that class. Tor instance, in 
fUure 2A, object 205 an, application ,0, are shown. Objec* 
205 has associated with it . prsp . Pty 231 , a property 
an, a Property 2 3 3 . Application 101 Has associate, with it 
a Property 1 3 1, a property i 32 and a property 133. 

Property lists car. contain any nuaber of properties. 
Each property value can be from :er= to 3,2762 bytes in 
length. Properties are used to store descriptive 

in for cation about o 5 i e - * « a » << ~ ^ 

ooje^s anj classes, such as naaes, 

cosaents and so on. 

Objects may have references to other objects. These 
references are called link,. Links are directional: one 
object is called the parent, the other the child. Each lin* 
"as a reference name which is a number that Is assigned by 
the parent object to identify each of 1 ts. chi Idren . AH of 
an object's children, it, children's children, and so on are 
collectively called that object's dependents. Similarly, 
an object's parents, its parents' parents, and so on , are 
collectively called that object's ancestors. In the 
Preferred embodiment of the present invention, an object 
«*i=h oav be manipulated by a user, can have zero or more 
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contains lines of text 511, lir.es cf text 512, a graphics 
figure 51?, a graphics figure 5^ u an* spreadsheet data 515. 
As shrv- in Figure 6, text and formatting data is stored in 
an object Sil, graphics data for graphics figure 513 is 
store* in a r. object 612, graphics data for graphics figure 
5 1 u is stored in an object 613 and spreadsheet data 515 is 
stored in object 6 1**. Links that are used to build coopound 
objects always have so:e Wind of data tr^nsCtr associated 
with the link and hence are called data links. In Figure 6 
is shown a data link 615, a data link 616 and a data link 
617. ' In document 510, data from object 612, object 613 and 
object 61^ are eerely displayed, therefore data link 6lU, 
data link 615 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OMF 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, OMF 100 makes copies 
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ancestors all of 0 b<»<-t s « • 



as for 
309 • And so on . 

Active o K * * r * « j 



ancestors objects 3 0l, 3 02, 3 0 K , 3 0 5 ant , 



other oi: : p-f« u 

o..e.. s . rfhtn a , ink , o ^ ^^^^ ^ ^ 



Ke and delete links to 



checks if the oiject h 



destroys the object by d 
and rec:ai=ir.g other sto 
object . 



ted, OMr 100 

" 3,,y 0U,er If not, 0Mr - , 00 

•leting the d . e , rilej of t „ e o6j<=t 

rase space associated .it, the 



— Pie. r.«. r . ». the far . of 06Jectj _ ^ 

0hU4r,S °' "-"^ » «r >. c 6J , cts 

containing ii'.i for us. «<•- „.., 

«- »--.. various applications, or the 

1>1,t;! °" ™" r — • . shows an 

««. or ejects as , 0ll . rl . ,„ , SJ . el 

called *">-r-< 0 „ nr. » > 

' c ' w<2 (3i3 ° called folder *02) 

an object U: 3 (also ea , 

io. -e. -0 3 J and an object «0« 

(alsoca 1 '**'* i, n „ , 

" der UOa '' » fold.r,. Folder 401 

-ntains an object used to .ont.t,, Jiflt ^ 

-< «• containd.ta, an obJect ^ ^ ^ 

rolder >„. Felder ^ ^ ^ ^ ^ 

contain data, folder «0 3 and folder <0U. Foldep 

co-t.i». -^ctU0 9 , U3 ed to contain data, and an object 
used to contain data. Folder contain, an obJect 

to contain da t a , a n o b J ec t * , 2 , U3ed t0 contaln 
<ata and an object <m 3 , used to contain data. 

A core sophisticated use of links f, ►„ 

«i iinics is to construct 

coapound objects. F 0P in3tanse in 

ngure 5, a document 5 1 c 
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162 through a new i ink :63a. Object 16U is a copy of 
object -61. Link l £ 3a is a espy of link 163. 

In Figure 12 through Figure 7:, lt is shown how objects 
are displayed to a user or. Dcnitor ; U . i n Figure 12 a 
"NewWave Office- desktop is shown to include icons labelled 
as "File Drawer-, "Waste Basket", -Diagnostic", -Printers-, 
"Star- and -My Folder". A user (not shown) has canlpulated 
a cursor 73i, using keyboard 19 or mouse 20, to select -My 
Fclc'er" . 

Figure 13 shows how the objects displayed on monitor 1 * 
are linked. NewWave office (shewn as an object 700) is the 
parent of "File Drawer- (shown as an object 701) through a 
link 711, of -Waste Basket" (shewn as an object 702.- through 
a link 712, of -Diagnostic" (shown as an object 703) through 
a link 713, of -Printers- (shown as an object 70U) through a 
link 71*, of -My Folder" (shewn as an object 705) through a 
link 715 and of -star" (shown as an object 706) through a 
link 7 1 6 . 

In Figure 1U, the user, using cursor 78 1 , has selected 
-Create a New..." in a pull down «enu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 78 1 , the user has highlighted the icon 
"Layout- and using keyboard 19 has typed in the name -Paste 
Up" as a naoe for a new object to be created. Cursor 78 1 
now points to a region labelled -0K-. Once this region is 
selected, a new object titled "Paste Up- is created, as is 
shown in Figure 16. 
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of data files associated with the osj-ct T r ♦ s< 

beinS Chil *" n < ^ '00 also ma.es copies^the 

° bjeCt ' S '•«•««•<"«. link, between the new 

objects to give the r.ew cocpcund object th. 

► <- oojecc the saae structure 

33 '-fe original. 

For instance, Figure 8 shows object 308 *• 

J8<,c from Figure 3, 

and the descendants of obj-ect 303. w -en OMF ... 

*..en 0 Mr makes a copy of 

Ct ' ect 309 ' copies each of object 308-, h 

' J *' t J^o's descendents and 

the links showr. in p < » u - » a 

303a u . of .„„ t 3 C3. c SJ ,ct „.. is . ee „ „, 

° iS '" l0i - 96 '*" ?0?a 1! 2 «pr of 307 . 09J . et 

Kn iS ' "' 7 ° f "«* i. . cop, or un* 

3'-- Lin. 332a !, a „ py of 3JJ . „„„ , ^ ^ t ^ 

of link 3ii;, n r u ^c, . 

a copy of link 313. l • i * ;iq, . 

L - al< 31?a 13 • "py or i inlt 3,9. Link 

I" tr.. pr.r.rr.a ,.b 0 di..„t, th, default behavior 
«..U. I. th. cop, of , ,.„.„., ehuar , n ah , n pjren> . 
1» co» ied . However , uhen t cMia ia dejlsnatea m _ pubii= _ 
« 1. not c Jle4 . Baeher , . C3py of ^ fjrent ^^^^ ^ 

t0 Chlld - l«t«... in Fl 5 ur, ,0, . pirent 

•>J«« 1. C. e.pl.d. Paren; 06Ject „, ls Unked ^ 

• ««ld ooj.ot ttr o us , . un. Chll , oeJect ,„ ^ 

> P..11. . bJ .«. A, »o U „ lB ri8ure C05ylng of 

■«> 1B new 06 .. ct „„ bel „ g Unkta to ^ 
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Ir. Figure 23, using cursor 75 i , "Paste Up" (object 70S) 
is showr. Being dragged to window 75 5. In Figure 2 i» , the 
process is coaplete and "Paste Up" (object 708) is new i r. 
window "My Folder". It. Figure 25, "Paste Up", shown as 
object 703, is now a child of "My Folder" through link 728. 

The user sets up multiple links by using the Share 
coaaar.d. This coaaand is an extension of the clipboard 
metaphor conaor. in software packages today for coving ar.d 
copyir.g data around the systea. The clipboard is a special 
buffer that the systea uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates siailarly to the 
Cut or Copy coaaand described above. That is, using Share, 
Cut, or Ccpy, the user selects scae data first and then 
gives the Share coaaand, which results in soaething being 
put or. the clipboard. In the case of the Share coaaand, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a peraanent 
connection Is aade between the o riginal data and tne 
location of the Paste. Through use of OMF 100, this Link is 
used by the involved applications to provide easy access to 
the original data (in Its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 781, "Share" from eenu 783 is selected. In 
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Ir. Figure W, "Paste U- M , h 

e u ' - s 3 hewn as an object 7 07 

linked as a child of NewWave Cff^e t^ niI . h 

w . t . w e through a lmic 717. 

Tht basic clipboard operations are Cut, Copy, an. 

Paste. The U3er Eust select the - d t 

»wa ^ndv la to be ooved 
»Pi«. an, then 81ve ei „ er Cyt c = >iaad op ^ ^ 

cut ..„. the <lt , to lh# cUpboapa 

(a,l ' tlRt l$ Cop, ..„„ . topr 

^ the ,. ltc{ . s .... or. the ell(1 „ f , The u ,. r .„„ ,„,„ 

>,i< " tre »h.r, he wants the oa-a h . 

U1C aa-a to be moved or 

' e ' 1 " elVe '» '•»• This ... S . M 

». contents or the « llpe .. rd t0 tn . „,. cted locjtion> 

Ih Figure 19 a user i, shown to have seLctei 
UP"- The selection is representee „ y the icon re- -Past, 
°P" ^..U,.. „.»., inv.,.. wus cursop 73 ,_ 

the user selects -Copy r.-cn a pull down „„„ 7)J . r „ 

-s» a cn„ )lf( 06J . ct 7J0 ls 3houn to te a sjrent ^ 
•» «i.=: :o9 thrown . liak 06Ject la a eopy of 

object 707 ("Paste Up"). 

As shown in Figure i 9f next the user selects "Paste" 

rro E pull doun ae - 783 < The resuit> ahewn ^ r ^ m _ ^ 

the addition of an object 708, pointed to. by cursor 781, 
"hicn is a copy of the original "Paste Up" object 707. 

I" Figure 21, the new object i 3 shown a S object 708 
link.* as a child of NewWave Office through a lin* 7,8. 

in Figure 22, "My Folder", has been opened by double 
dicing the icon for "My Folder" using cursor 781. The 
result i, a new window 785 representing « My Folder". 
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spreadsheet coul- cause a graph to be re-drawn, and updated 
as a figure in a document. And sir.ee a r. object can have 
cany parents, a single object can be used as -boiler plate" 
for any number of other objects. A change In the boiler 
Plate wiil te reflected in all the objects which have link, 
to it. Automated data transfer is illustrated in the 
following discussion. 

r.n Figure 3C window "85 for "My Folder" has been 
closed. In Figure 3', cursor 76l is used to select' - Create 
a New..." froc pull de-r. eer.u 7 52 . As a result of this 
selection dialog box 779 appears as s-cwn in Figure 32. 
Using cursor 731, the icon HPText has been highlighted and 
using keyboard 1? the naa. "Sample Text" has been typed in 
as the r.ase for a new object to be created. Cursor 78 1 now 
points u a region labelled -CK-. Once this region is 
selected, a new object titled "Sa=ple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "Sample Text" (object 709) is shown to be 
a child of NewWave Office through a link 719. In Figure 3 « , 
since "My Folder" has been closed, "Paste Up" (object 708), 
link 728 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 79 1 on the icon "Sample 
Text" and double clicking a button on mouse 20 results in 
"Sample Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is showr.. 
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2* A 

Figure Clipboard! ctjecc ?20 is 3 -w- , a h0 

U * = 3...w.. to be a parent o 

-P» = -., VP" object 707 !S , cail a H„ k 7 , 2 . 

I» FiS^.-e 27, 785 h a3 „«„ activate;1 . f . 03 a 

— W. is .. u . tM . T „. ,., ult> u flt „ r , 

" l "" T0T * •»••"■« '« re,. , Sits lndlca:e 

that "Paste Up" (oh*.,^ 7 n 7 \ - 

■ e " ?07) 15 3hared window 735 and th 
NewWave Office window. r n c«, UP . ?s . 

• -gure 2 5 A , as a result of the 

paste, "?as'» i! B » w 

Clip,, 2 -- , 2: through ltnk 722 an, a child of -„ y F , Idep .. 

705 through a 'ink t?t t ~ p • 

h •-" lR FlSure 29, showing j ust the 

interconnection of ob<e--fs vi«-M 

' e - S Vis ^le to the user, "Paste Up „ 

(object 7C7) i S shewn t~ >». a ^s-^ <• 

r. t. a child of "My Folder" 705 

through link 727. Sir.-. "o»«*. „ . „ , 

' ' a "- e Up (o ^Ject 707) is shared, 

not copied, "Paste Up" (obi* — 73-1 

OJ "- 7o,) reaains a child of 

NewWave Office through link 717. 

One key feature of data links is autooated data ' 
transfer. When a child object is open and the user changes 
a Par. of it which is "shared out", then it .akes a can to 
OMF 100. OMF 100 checks if any of the eject's parents 
"care" about this particular change. If they care and „ 
t^ey are also open, OMF 100 sends to the parents a .essage 
inforcing the. that new data is available. The parent can 
then send Usages to the child to produce or display the 
<ata. This feature allows the user to establish co BP ound 
objects with coeplex data dependencies, and then have 

any sub-part be automatically reflected in 

other parts. For exanol* • 

exaopie, changing a number In a 
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The result is the oper.ing^and di S?lay of .. StlpB (obJec6 ?o6) 
in a w-dow 796. Figure £ shows the use of cursor 75! to 
select selection "Ellipse" in a aer.u window 797 which 
results in the data within -Star" (object 706) being changed 
fro. a star to an elli Pse . As shewn in Figure 51, the 
result is a change both in data displayed in window 7g6 and 
data displayed in region 7?5 of window 79! . 

I.i Figure 52, cursor 73! is used to define a region 797 
in window 7 5 !. r. Figure 53, cursor 75. i8 U8ed to select , 
■selection "Create a New..." in pull dewR oenu 79g> As & 
result of this selection dialog box 799 appears in Figure. 
5*.- Dialog box 799 contains icon, for the two classes of 
objects available which are able to dispia/data in region 
797 of window 79!. Using cursor 78', the icon "KP Shape- 
has been highlighted. Using keyboard 19 the naxe "New 
Shape- has been typed in as the name for a new object to be 
created. Cursor 78.1 now points to a regior. 8 labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "Mew Shape" l 8 diaplayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up". (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" wa 8 opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. Ir Figure 58, 
cursor 781 is used to select the selection "Triangle" from a 
pull down B enu 801. The result, as shown in Figure 59, is 
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In Figure 3 7 a winicw 791 f 0 - »?,„..., , w . 

' 1 ° • fiste Up" (object 707) 

has bee, c P e.-.ed by double clicking c, tr.e icon for "Paste 
UP". Ir. figure 33, using Cursor 79i, controlled by mouse 
20, a portion 790 of the text of "Sample Text" has been 
selected. The portion in inverse video stating "New Wave 
Office environment" is portion 790. 

I--- Figure 39, cursor 73l i 3 used to select the 
selection "Snare" in a pull .own menu 79,. In Figure .0, 

an area 79 3' in window 791 is s # ■> • ~ ► * - , 

' * ' *s selected using cursor 78i. in 

Figure Ul, a select ior "^as**" . „ , . . . 

t-or. .as.e . s selected from a pull down 

sen -j -7 9^ using cu-sor 7 - a ' r .• - , 

ft --.so. ,„.. ^ Figure 42, "Sample Text" is 

linked to "Paste Up" (object 707) and displayed text 790 is 
displayed in "Paste Up" window 791. In Figure ^ 
Tex:- (object 7C9) is shown to be a child of " ?aste U ? « 
(objec, 7G7) thPOafll a lin* 729. In Figure 4 2 , displayed 
text 79C is s , cur . la gray becauss nstapB ^.^^ ^ 

In Figure UU, "Star" w<ndau ?4a < « ^, 

• Mow ,39 13 dosed so displayed text 

790 is clearly displayed. 

I" figure 45. a region 795 of window 791 is selected 
-ing cursor 78,. Figure * 6 shows cursor 78, dragging the 
icon "Star" into region 795 of window 79,. 

In Figure 47, data from "Star" (object 706) is now 
displayed in region 795 of window 791. As may be seen in 
Figure ,8, "Star" (object 706) is now a child of "Paste Up" 
(object 707) through a link 726. 

In Figure 49. a user has placed cursor 78, over region 
795 of window 791 and double clicked a button on mouse 20. 
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chi id 709 . 

.0. area 7,3 in „ indcw 7 „ 13 „ lected 

— '-', ! ,, 1!<1!!UJ „. (i ]!i(c(!( 

To. a p„u ,.w„ ..„„ „. uslngcursor78 ,_ 4t mj pem . 
P.r..t object 707 requejta ^ ^ ^ 

... parent of „„ „„ cnpwa ^ 

apeci Tication record * w ' w 

f ° r l "«L'«"» cupboard 750 , Bd 0MU 
'« - for a, „, 6ttue .„ (srtnl ,„ _ ^ ^ 

'» 'l.-r. "3 - S .. pl . r „ t . (obJ . ct ?09) t> shown ^ ^ ^ 
,M " ° f " PaSt8 <">" <"J«t 707, thrown llnk 729 . 

"Paste Up" wi-dow 7«i t. 

'9L I„ .eco.pl iahlBg thls> papent 

707 cake, a call to OMF 100 a 3 lc' n * that , 

aaic.ng that a aesaage be sent to 

». id.» tm . f 6r tll . rererence n _ for ^ 

T«. ....... tB . 0MU Q6Ject tQ diapijy ^ 

from this H Bk Into a i..,.,. 

» location apeciried by parent object 

OHr ,0, «.„., ts . ..., lf , froi p>ptnt 7o7 _ idaj ^ 

<«• K.^cati.n Bu .b,r vl ,„ 

r«.r<. for Hn* T „, .„„ ^ ^ g ^ ^ ^ 

C"l" dl.pl.,. tB . 4al . ln the3peclfled l0Citl0 „ iln • 

«hl. = aa. are. 7,3. Tb. .... >f „. ...^ ^ ^ 

P.r.nt 707 to 0 „F ,00 to cMld 70, 1, - BlsfLAr 
f-tb,r de.crlbed ln Ap p, Bdlit , ;tJC „ ed 

«n = -.r.«r .p„ NT _ SLA , E ., , l33 a „ crltied in 

■pp««« b. „,.„ WB9B lt 13 4Mtr . d to print ^ 

a prater ratber tn.n data on , ter.ln,, ,„..„. 
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m .,„„.,, ,. rt(ll .tot . -c^izr- ..„,,. 

" " JM! 7 ° ? - ^ ' ■«'-»»■ ....... 06,,.- 

ror K.-.ia.. . , eference .... fop UBi( ?j9 ^ 

«.«.. fro. parent 707, add, tnt 

fr„ t k . „,.. .P..iri.. el „. r „ er4 for llnk 7J9> im 

«.»..r. th. t0CMla 709 . eMi4 ?0 , returnj ^ 

p."-t ro7 „. , lt . of t „. portlon ef jptcified 

«■>.. «i.<i ...».«„..,„,.<„.. ms aUovj 

P-n. ror to 1Mlfy th . pesl0 „ reseryei ^ 

f«. ro 9! 3„, t lbl . t . th . datj 

t= fit in th, r« 8lM ,pecld,d by parent 707. 

»-.n\<.«. fro, . eblw 05J . ct la belnj aij . ii>ed ^ # 
P«.« ohj.ct, .„„ th . eMla 06Ject ch>ngej 

• .»»«. i„ the d.t. , bJ .„. ror .„.„,., ... d „ crt6ei • 
in rt«« r . .7. dat. , r0 . (obJect 706) 

in ,8, -star- (oeject 706) lt , of . pasis ^ 

(obj.et 707 ) through > n., 75< «, 

en link 726 . sine. d.t. 1, b , l0f 

f— =M,< oh Jec t 706 to p. r .„t o.J.ct 707. „.» 726 ls , 

<.t. Unk w „ lcn lncluaes a yiew spfclficationi 

l« «i-r. .,. th. ..thod for data 1„ child 

° 4J ' Ct " ' «« »««« ™ 78, „. r P . flell 

of vindov 7,, .„ s douol. cUckJ . ^ ^ 

Th. r...l, i, th. op.„ lns ,„d , 1>pl . y of 

in a .!„,.. 7,6. U310! curjor 71 , to it , Mt s#itction 



EP 0 497 022 A1 



'7". Since object 671 1, a folder, th 



e-e la no vi ew , 



" 0C0* . 

O.J.c, 676 t . . p . r . Bl . f ,„ o6Jen throujh # 

... . Mr .„ t or .„ 06 ., ct <?8 throush t 

7 ....... U.„ ,„....,.,„„„ „... 

c,j,«, u.* « 0 ... . 

re ference name "3 " . 

« „. an sntry 737 deacrites unk 679 ^ ^ 

parent t a « » P" t 

"« • In .»!„.„ 732 th.r. ls chlIa t , g 

.«« in ..1 ... 73 3 lS . r . ls t ,„ M<> ob( ^ t 

«« 1. • -.....»,. .„ .„ u . lBf eh . r , ls . yl<u 1J3ccUted 
679, th. «„ r .. M „ uttM „ au6column J3S 
«r.. ..„.,„. ,„ try n3lsa , lew speclfleation 

record 

Sl.ll.rly. .. „ tr/ 73 , deacrlt ,„ llnk ^ ^ 

p«»"« «. -u-. i„ eoluon 73J tnere 1§ tht cnud _ 2i> 

l " COlU *" 733 '« "« 3". ...,. lBI 

""^ " * "1" Unx 680..... t.r.. bit, 

»1«1. 73 » .„.. lB lB . thr .. .,,„„ jnd 

7«0 i, . ylew jp.ciric.tlon r.co.-4. 

I" Fl,„. 80. , lew , p . elrteBtl . B recora 7(0 ^ (e 

!«:.*. a fl . 14 „, wMch conta;ns , dlt .- lB „ tlfteitloB Por 
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• O.P.I..C u 3 ,d tn ,h. vi.w, a„„ . rltSd 7 „ 3 uh , cn contjlnj 

■ llcelUr.ejj! Information about ► v'ew ->,. a . 

" IC v^.ew, t vj e data 

Identification „ us5er l3 u3eS ey t „ e eMl<! o6jtet ^ t ^ 
link, to d.c.r.ir,. vnat data t. ,.„t tnrougn th, U.K. 

Fi 8 ur, 3 37 . = *o„ ,». .. I. bU .„..„ of , u „ k uU „ 

• na 3 „.«„„., ln J? 

791 for - P ,at. Up- T0T) ,„ „„„ 6y 

C "*°« °" lc °" f " "'»'• «P"- in n,ur. 38. u 3 l„ s 

Curaor 78,, ..„„:,,, by „ ou3 . M> poptlo „ Qf ^ ^ 

video stating "New Vav» nfu. . 

8 New wave OMce environment- l 3 portion 790 . 

2" Figure 39, cursor 781 is used to select the 
aelection "Share" in a pull down menu 7 „. Qnce ^ 
selected, child object 709 ("Sample Text") creates a data 
identification number which identifies portion 790 of the 
text to child object 7C 9 . Child object 709 also causes OMF 
100 to put a lir.W to child object 709 on clipboard 720- 
Child object 709 communicates to OMF 100 through command set 
forth ir. Appendix B , attached hereto-. Child object 709 
4130 inC ° rmS ° MF 100 ^ta identification number Is 

associated with the new link between the child 709 and 
clipboard 720. if there is a snapshot associated with the 
link, child 709 will also inform OMF ,00 if there i, a 
snapshot associated with the link. Snapshots are discussed 
"ore fully below. As . P „ ult QHF , 0Q ^ ^ ^ ^ ^ 

H? OMF . X R F 603 for a link between clipboard 720 and child 
object 709. The view specification record for the link will 
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v S_TEXTDISfClOC 
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vs_in:tialized 



20 



VS_RtSiRVEO 



30 



35 



VS_VIEVCLASS 



all 
The 



File position in HPOM* P»P 

where a new, 32 

text ual data ID l3 « 

contains zero if no 
textual data ID has been 
defined by the child. The 
low order f lve blt , of 
file position are always 
zero and are thus not 

13 * which 

US * d fop this bit field. • 
s «t ir the view 

: initialized. if cle 
information in the view 
specification is zero, 
heradeci.al number 0000 
0°'O is a mask which 
indicates which bits are 
used for this bit field. 

Reserved for future 

r.^i"' 1 ^* The «e*adecimal 
r.ufflber 0000 0008 is a mask 

which indicates whlcJ "ts 
--used for this bit 

Specifies the view class 
the child assigned to the 
view. The view class 
de.ines what view methods 
are available to the 
P^ent. The hexadecimal 

wM c rV°°° 0007 13 • 
which indicates which bits 

are used for this bit 

field . 



trough a link 6 7 u 

link 675- ObUef firo w. 

' CCt 6,2 h8S a ta * " -12'. Link 67U as a 
reference name Oo , ect fi? 

• "J a tag of "19», Link 
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675 has a reference na=e -7-: Peference names are picked by 
the parent object and need to be unique for the particular 
Parent object; however, other parent, may have a link with 
the same reference name provided each reference name is 
unique for each parent . 

Figure 79 .how, a block diagram of HPOMF.XRF 60 3 . 
HPOMF.XRF contain, an entry for each link between parent, 
and children. m HPOMF.XPF 603 column 73 1 contain, the tag 
of the parent for each link. Column 732 contain, the tag of 
the chil, for each link. Column 733 contain, the reference 
name for each link. The first three bit po,ltio„, 0 r column 
733, shown in Figure 79 a, ,ub-column 73«, indicate whether 
a view specification file record i, . pPt „ nt ( „ whfthtp 
no view 9? ecification file record follow, (-Q00-) or whether 

thS 13 bCtWee " i3 * ^o. the global parent to a 

global object ( " 1 00" ) . 

«» «y b. >t.n, .n-.ry 735 1= .„ e „ try vhlel) < tacrll! , s 
link 67. ,„,.„ l0 rigur , 77 . T[ . lt lj( ln coiuin ^ 

•"trr 735 t».r. 1. th. p.,.„ t>! . 4 .. ,„ eoluIn nJ ^ 
1> tn. chus t.« and ln eolu „ n ?33 thepe ^ t|>e 

"" r,nC! "*" •»!•« «71 1, . f.».r. »»„. 1, 

no view, th,r,r sr . th . lhr „ Mt , BlmB ,„„„,„„■„, uoul<i 

be "000" . 

Similarly, entry 73 6 i, an entry which de,cribe, link 

675 shown in Figure 77 ts,» a . 

8 ' 77 ' That ls » ln column 731 of entry 735 

there i, the parent tag -6". In column 732 there i, the 
child tag -,9- and in column 733 there is the reference name 
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'5 



20 



records cannot be identified by the content within a view 
specification file record. HPOMF.XRF is increased in size 
16K bytes at a time. A newly allocated portion of HPOMF.XRF 
la filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 

ParentTag Contains the tag (HPOMF.CAT 

record number) of the. parent 
object of this link. if this 
field is 0, then this record 
does not define a link and is 
free. 

2i ChildTag Contains the tag of the child 

object of this link. If 
ParentTag in this record Is 0, 
and this field Is also 0, then 
no record beyond this record in 

30 HPOMF.XRF defines a link. 

S<fNaf3e Contains the reference name that 

the parent has assigned to the 
link. This field is meaningless 
35 If ParentTag or ChildTag is 

zero. Otherwise, if the top 
three bits of this value are 
no » the next record in the file 
is a view specification. 

-o 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
JS In Table 5A : 



so 



55 
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Table 5A 



Da t a Id 



Snapshot 



Mlsc 



VS_N£WDATASET 



VS_N£WDATAANNOUNCED 



VS_SNAPSHOTOLD 



VS_WAMTMESSAGES 



Contains the value that the 

child has assigned to identify 

the part of itself that is be* n 

viewed through the link. 

Contains the tag ( HPOMF .CAT 
record number) of the object 
which Is the views snapshot, o 
if zero, the view has no 
snapshot. For further 
discussion of snapshots, see 
below. 

Composed of several bit fields 
described below: 

Set if child has told OMF 
that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told OMF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified.. The hexadecimal 
number UO00 0000 is a mask 
which Indicates which bits 
are used for this bit 
field . 

Set if child has told OMF 
that the view's snapshot is 
out-of-date. The 
hexadecimal number 2000 
0000 is * mask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that it wants to process 
view messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
used for this bit field. 
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lFi.-st.-reeEntry 



ModuleFlleName 



properties 



Table 1 

Is if this recor(j <jeflne 

an installed class, otherwise 
this record is free and this 
field is the record nuober of 
the next Tree record, or -0- if 
there are no more free records. 

the other fields m the record 
la aeaningful. 

Specifies the naae of the 
application associated with 
objects of this class as a null- 
terminated string. 

Specifies the number of 
properties, the length of the 

in HPOMF.PRP of the object's 

of HPOMr.PRP below for further 
definition of the structure or 
this field. 

I" Fiiur, 75, the relationship of HPOMF.CAT and 
HPOHF.CLS is shown. Within each Qbject ^ 

HPOMF.CAT, the record number, which is an object's tag, 
™ as an identifier 650 of data files in a .ass storage 
«e«ory , 70 associated with the object. The field 
"Typelncias," serves as an identifier 6 5 1 of the class entry 
1» HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the.field 
"McduleFileMaxe" serves as an Identifier 652 of the 
application file i„ oa33 3torage Befflopy 1?Q ^ ^ 
associated with the class. 

In Figure 76, the organization of a portion of mass 
-orage menory , 70 is shown. A root directory 660 contains 
Pointers t, an HPNWDA7A directory 66, an d HPNWPRCC directory 
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■663. K?MW?H0G directory 568 is -he 

«.y k « location of storage fo 

applications files, represented by arrows 6 5 9 . HP N WD A T A 
contains a plurality of HPCMrddd directories, represented 
directories 66 2 , 66 3 , 66U, 665 and 666 . In ^ 

directories are stored data files associated with objects. 
The "ddd" ln HPOMFddd stands for a three digit, leading 
zero,, hexadecimal number. Each HPOMFddd directory has a 
different "ddd" hexadecimal number. The "ddd- number 
indicates which H POM" ddd directory stores data files for a 
particular object. Data files for a particular object are 
stored in the HPOKFddd directory which has a "ddd" number 
equal to the tag for the object divided by an integer 
nu.ber, e.g., fifty fouP . Wlthln each HpoMFdtfd directory> 
files are stored by tag nusbers, e.g. data file names have 
the format x x x x x x x x . 1 1 1 , where "xxxxxxxx" is an eight digit 
leading zeros hexadecimal tag, and "111- are a reference ' 
chosen by the application. 

System file 603, HPOHF xbf f. 

j» nrjrr.AHF is also reCtrred to as 

srsx R£ F. m , flle 13 a Ust of au ^ unk3 existtng ^ 

the system. It ls PeC3rd erientedf bufc ^ ^ ^ 

deader record. Each record file is either free, or defines 
an existing li„ k , OP l3 used „ an ovepflow reeep<1 froo ^ 

previous record to specify additional view specification 
information. Records that contain view specifications are 
called view specification file records. View specification 
file records can be identified only by a previous record 
which define, an existing data i iale . view specification file 
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lFirst: reeE.Ttrv 



Ty?eInCias3 



5y sCat Fl acs 



properties 



fas tpropa 



Is if this record defines 

an object, otherwise this record 
is Tree and this field is the 
record number of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful. 

Speci fies the class of this 
object. This is the nunber of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 



Speci fies 
global if 



if the object is 
the bit masked by the 
number 20 (hexadecimal) is set 



this byte 
embodiment all 
positions eust 
are not used. 



In the preferred 
other bit 
contain "0" and 



Specifies the number of 
properties, the length of the 
property names and the location 
in HPOMF.PR? of the object's 
properties. See the description 
of HPGMF.PRP below for further- 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
properties." 



System file 602, HPOMF.CLS is also referred to as 
SYSCIASS. This system file is a list of all installed 
classes in the system. It is record oriented. The firs 
record, numbered 0, is a header which contains- various 



?5 



20 



JO 



35 



-»0 
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signatures (see above) and is used to manage a list of free 
records. All ether records eitr.er define an installed class 
or are free. In the preferred erbodicent HPOMF.CLS can grow 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
following fields listed in Table 3: 

Table 3 

lFirst: reeEntry Contains the record number of 

the first free record in 
HPOMF.CLS, or "0" if there are. 
no free records, 



Fileld 



Contains the null terminated 



^5 string "HPOMF.CLS" 

Version Contains the file format version 

nua be r . 



IMaxSecordNuEber Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or may not be 
free). 



Table a, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



J5 
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v. - 6 . running on coepute.- IS. s v ^.« r« i 

i y seen riles 5oi- 

" ' P»'"« v.riou, !»,„.„,„. 

P "° Via ' "=u: ecj.et properties sue as 
C! " 3 " Je " " " '» of , ach otJ . et . 

ni., ,o,. i07 Pr „ ls . i„r. r .., le „ abcut cuases of 

objects such as what a «olieaM^ 4 

a, Plica. ion is associated with each 

da** or ejects, what icon represents ejects or a 

Particular class anc l>,t, „r „„,, 

i-a-J of what (auoh tJ thaje 

'" irJr< J ' c " te P"".,.,, obj.ct, or a 
" rUSU:,r CUS = - S ' St «° '»« "'-607 also contl( „ 

a Ust or parent, .„„ „..„ =f ^ ^ 

f«- a ,.,.„. ror „ c „ 35Jec:; a of ^^^^ ^ 

r.f.r.„e. «.... or .«„ , ^ ^ ^ ^ 

"" U " !,! — <•«»•«. --.a across ,at. 

Un.s. .« lelOB . llyi r;lej 60 ,_ 6o7 

information such as vh a »- 'n.« ■ 

w..a. .lies are installed in th- 

°" riti " 8 r " " e " «'«» ">« 'li l-.t.u... .„„ uhat 



restarted ♦ 



in the preferred ..bodl..„t or the present indention 

3ynea is referred to as HPOMF nr 

as HP OMF . C A T , system file 602 

is reftrred to as HPOMr rr « 

HP0M. .CLS. systea file 603 is referred to 

as HP0MF.XRF, systea file 60U is Pefe> . Psd t 

referred to as HPOMF. prp, 

•y.t.. m. «„,. r.rerr., to as HPOMF. INS, systea rn. 0=0 

- rer.rraa to „ HPOMF. SDF .« „„.. ftle 60? tj 
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* tritat '" 13 »•« i" .1.4.. 60C an, ,„ 

region 79 7 of window "» ? ; . 

I» fi««.-. «0, »!„..,« , ao n., „.,, cle ,. { . ; „ rijar( 
" S " " •«•»•« »» »>«.„, c„ !or 78 , over 

r,,i ° n 7 ° f ?96 ' «"<■ •"•««« a »„,.„ on , 9U „ „ 

IO Fi8U -" 75 ' »» »«« <° »!.«« ..!.«».„ -snare 

fr3D pul1 *°«n tenu 79*. Ia F ... urs 

r.gure 63, cur 30 p 78 1 is used 

to select a region 802 of window 79; T „ P< 

f9 • . In Figure 6 4, cursor 

7 5 1 is used to select selection «Pa at .« <• 

Paste rroo pull down oe nu 

■».« 3,,;,.. . lt!1 d . 5 . free SBjpe „ ^ dispiaysi ^ 

region 79 7 and in An -5 ^ 

^. .eg.or. 802 0 f wmdov 791. Xa Figure 66, 

^ew Shape- (otject 7 50) is sJlC w„ to nave ar addiM , , 

ndve an additional link 

7", fr !: its car.n, - ?as . 5 ,. p . , otl , ect T()7) _ 

78,. eu ....r 7., i, th ,n used t0 seleet ..^^ ^ 
Poll do.» ..„„_„,. ,. .... ln Flgur , 68 _ is 

»« re S1 .n 73, „.. ,..„ re „, v , a ^ ^ 

«». .-r.„.T., i. „..« te .„.„ „ lMtlaii . pijte> froo 
-o-n oeou T». , Mull , snoun 1B Flgur< 70> lt >n 

"New Shape (object 7tni <• .k- 

ject 7,0) is 3h own to now be a child of 

NewWave Office (object ,00), t.rougn a li„ k 78o . 

I" n««r. 72, 0 MF ,00 is 3h ow„ t0 Contal „ seven 3y3teB 

Tiles: systeo file 601 . systeo fi- <m 

• ayaceo r.le 602, systeo file 603, 

3ystea fll « 63". systeo file 605, syste- r<i. 

v 3, systes file 606 and systea 

file 607. OMF interface 59 9 se-v-a a , < „ ♦ , 

' e ' e3 33 interface of OMF to 
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glCbal ° ij9Ct> 15 3 or glotal eject. A1 : houg , 

Figure 7U shows only six global object,, the number of 
global objects operating on a system is a „ tt-p Qf ayat ^ 

C ° nfiSUrati0r - An ' ob ^ ct m the system can refftr t0 a 
global object by\ using the Pifip-nct naffle Qf t 

that global object from the global parent. 

A, aay be seen frca Fizu-e : ^ r; , 

r^au.e ,3, file record, in 

HPOMF.CAT are numbered consecutively T h.«. „ v 

4 mese number, serve 

as tags, which identify each object. 

in the Preferred embodiment of the present invention, 
each record is ,28 byte, i, length. me field, for file 
record 0 are-listed in Table 1 below: 

"able 1 

IFlrstFre.Entry Contains the record number of 

the first free record in 
HPOMF.CAT, or -0" if there are 
no free record s . 

Contains the null terminated 
. string "HPOMF.CAT". Thi, serve, 
» a signature, 



Fiield 



Vers! on 



Contain, the file format version 
number, which also serve, a, a 
signature. 

lMaxRecordNumber Con*a<„« . . 

ion. am, the number of the 

highest record, ever allocated 
from within HPOMF.CAT (this 
highest record may or may not be 
f re e ) . 

T.Sl. 2, „.!.», = onta!ns t „, f ., ldl fop ^ ^ 

HP OKF . CAT for file r , eor<!s othtp fUe r 
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--s.. .puor. of each syste= f :le is 

now given. 

System file 6 0 ■ , <-; p n u r ri- ; e , , 

' -CA . , iS a . so referred to as 

SYSCAT. HP0KF.CA7 is a catalog of a - >* m „ < 

J 5 oi a., the existing objects 

in the systes. In Figure 7*, H?C"=- n- ■ 

nr-o... .CAi is shewn to b- 

— ori .„,, 4 . KPOKF.CA? ... . P.....XU, or fU . 

19 FUUre ?3, nie r8=ord 0 m. r...„ , .... s , 0 „ n 

— ^ „ ?0 „. CST oay „ n:ain Siny <5rt rue re=oris t(14n 

are shown in Figur- 7 7 

- 73. rue re:ori 0 i3 a header vh<ch 

contains various signatures a,c is ,,„.„ to 

ls JSei t0 =ar.age a list of 

free file records. a 

A ,.,„. tur , ls „ n3un vaiue ^ 

' fLl < 8 «« fu . r .„ ra . 

(not shown) either d • r • n • * ~ 

finft 3n "-"iRf object, or a re free. 

In the preferred es&oiiaent H'OI-- 'it , 

n . Qn. . v. A T can grow dynamically 

" file r,C "-<" ' ' but c. Rn .t .hrm*. 

HI. r.«., 4 , „.,.„., , 3pecia , 36je;t canes ^ 

.I".! P.r.«. Ts . gl o 5al P5rent Bss . for . atfffp<nt , 
° 6Je "' «r »• r. t .r«.« „ , .„„„«.. 

•f ti...i J50 , hl . 0<lfll u,, J60 , fl , m ctjtcl 

•»J«. J53 tnrou5B Un > 263 , fletil oBj<ot tBpousa 
«• .« object z„ throusn link aj jhoun 

«o».l .»J„t, J50 . J55 , r . also „ ;thin HPOMF.C.T. Eacft 

!l0b " " J *« 25 °- 255 »' ' «"« or on. or .o„ ..,.„. 

in H P OMF .CAT. E>ch o 6j , CC ln HFOHF.C.T « leb „ „ ot . 
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in — — .... „ mt . 

» In F: sure ;,, ln . r „ ua - l3 , c „ 

-Li., 75,. ' reSlon 7 " • 

cm:, „ Ject 706 „. e . pll . hM tMj ^ 
" •» .... .... „ 

r:::rr nu " ,r ^ »• - — 

»'»tiflcit!cn n«,b, r . t, „ 

»•»•■• f not activ., OHr ,00 3eta tKe bl e 

— .^ etll . 0 .,.. tM> (he pjpent ^ 
n.» aatl . 

-».• ,. P .„ OSJ . ee ,. ylBf that _ 

" m 

,,„,«.„ 

descri ptiori of the V'ew , 4 

* !W S P« c ^'icationa are found l n 
Appendixes B , c and D . 

»"».- ,.,„, 0SJ , ct m or ohU< , b(Mt 
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706 knowing the identity or any other detail, about each 
other. The parent object identify the link using only the 
reference name of the link. The child object identify the 
link ua mg Just the data identification number of the link. 
OMF 100 does all the translation and identification of which 
link, and which objects are involved. 

System rile 60«, HPOMF.PRP, i, al90 re f <PPe<1 t0 as 
SYSPHOP. HPOMF.PHP contain, all the object and class 
Properties except for the fast object properties which are 
contained in HP OMF .CAT. Each record in system file 601 
(HPOMF.CAT) and system file 6C2 (HPOMF.CLS) ha, a properties 
field, as described above. Each properties field contains 
the fields described in Table 6 below: 



Table 6 



DiTDi skLoc 



Contains the position (byte 
offset) within HPOMF.PRP of the 
property list directory. 

nProps Contains the number of 

properties in the property list. 
This is the number of entries in 
the directory entry array 
described below. 



Pools i re 



Contains the combined length of 
all the names of the properties 
in the property Hat, Including 
a null-terminating byte fop each 
name. This is the size of the 
directory name pool described 
below. 



For each object and for each class, at the DlrDiskLoc 
Position i, the HPOMF.PRP rile is the property directory for 
that object or that class. The directory has two major 
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portion,: th. entry array, followed b y t „ naffle n , 

y tne na »« pool . The 

entry array raa cn . ent „ v ror 

• y f0P 6ach Property in the propert 



Table 7 



ValueLen 



ValueOiakLoc 



Speclfi ea th. length in bytes Q 



CaaktOf f s «t 



associated property! X f f 
ValueLen is 2eP0 , thi r 

"ro and there i, „ 0 val U e ° 
stored anywhere. 

This field la only used at ... 

; !,Cr " tC Of contains tn. ,.n,., ilit(i „.„ 

- — , i„ lB . p„ P . rtrll . t>lBtht mm ordep ^ ^ 

"'" array - pro " rti - ~ »«» tlllM 

user cooaenta . da^# an* » < ' 

and tl.e of creation, the user who 
created the object • * 

J k ' * tC * For ««• information on 
Properties, ,ee Appendix D. 

.r.« 4 r»..t.. lly ..„..„. «, th . b . 8lnnlni 

of HPOHF.PSP thtr. 1, . h . 

— on "or «... «,,«.,„„ pa8 „ of £ic(i 

" 3* in len!th . pases t .. Mlilily fonow ^ 

•i«.iri...t »t cr ...„ uor , use , flrst _ rhu3 _ js 

,h "" W ° " "* fir " ». .It.., controi 

allocation of Da ff a, n •> w 

1 pa 8*3 0 through 15 of the 

Lne file, respectively. 
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20 



10 



15 
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When storage m the first 10 2 4 pages is Insufficient, a 
second bitmap is added to the file following page i 023 . 
This bitmap control, the allocation of pages i 02 « through 
20*7, which immediately follow the second bitmap. 
Additional bit Ia?S and pages are added in the same way, a3 



needed . 



Each directory and property value i3 3 tored a 3 a .ingle 
"ode in the file, i.e., a 3 a contiguous run of pages that 
are all allocated in the same bitmap. This causes the 
restriction that no directory or value can exceed 3 2K bytes 
(102*4 times 32) in length. 

System file 605, H?0MF.l NS , la alao referred tfl „ 
SWINSTL. HPOMF.INS contains a list of the files that were 
copied to the system when each class was installed. This 
information is used so that these files can be deleted when 
the class is de-installed. 

The very beginning of HPOKF.IMS is a double word value 
which serves as a validity/version identifier. m the 
preferred embodiment the value of this double word must be 
010UBCO hex to be valid. I„ Table 8, this number is stored 
as shown because of the protocols for storage in the 
particular processor used by the preferred embodiment, i.e. 
an 80286 microprocessor made by Intel Corporation. 

Following the double word comes a series of variable 
length records. There Is one record for each installed 
class. The first word of each record is the length of the 
rest of the record, in bytes. This is followed by the null- 



EP 0 497 022 A1 



333 na=e ° r the installed C ' aaa ^ 
the r< . - 433 . Tf, «n follows 

™« file names of the fn., , 

each h . 3 C ° Pled t0 ^ OHT dir.ctori., f 

HrN»P, 00 dlr.etor, ,, th , " 

Ue «"« «. 

1 •"•-■«•'■ th. f U . !. 

»• HP»WD,T, " 

';;•;■■»•■»■»■. t- ....... 01asj 

installed- «nvn * 

*«■ t. HP WB00 4irector , 66a _ 

" • — «• — — . INS tbli 



Table 8 

of 'set content 

0C 00 [;;« J «ajer/ver 9i0 n check 

Length of AB record ( 12 
6 It iij on decimal ) 

9 OU " AB " ♦ Mull 

Length of length byte «. 2 - , 

l\ 5A °° 

12 OA 00 , Tr * Nu * 1 

Length of CDE record ( i 0 
1U «3 «m tic nn decimal) 

ia q J "5 00 " CDE " ♦ Nun 

' 9 " 53 58 59 00 
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System File 60S, HPOMF.SDF is also referred to as the 
"shutdown file". HPCKF.SDr exists only when the system has 
been cleanly shut down. It is deleted as the system starts, 
and created as it shuts down. On startup, if this file is 
missing, OH" assumes that the last session ended abnormally, 
and so it goes through its crash recovery procedures to 
validate and repair the system files as best it can. The 
system files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
intervener.. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
"ordinary" system crash. These errors are in general not 
correctable and the OMF will not allow the system to come up 
in this case. 

If HPOMF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the time can request that the OMF restart 
them when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non.ttro, OMF will execute its crash recovery code 
even though HPOMF.SDF exists. Normal shutdown will set this 
flag when producing the file if some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence of three byte records. The first two bytes of each 
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record contain the. tag of the object to be restored. The 
least significant byte is first. The third byte is not use 
in the preferred embodiment, and is 2eP o. 

For example, If the system is shut down cleanly in th 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF win be as set out in Table 9 below. 

Table 9 

offset content comments 

° 00 00 Indicates no crash recovery 

needed 



<■ 02 00 

u oo 



Tag of first object to restart 
Unused and reserved 

7 ' °° Ta « of "cond object to restart 

u< - Unused and reserved 



System file 7, HP0MFIC0. NVE , Is a Microsoft Windows 
dynamic library executable file which contain, a dummy entry 
point and no data. Microsoft Windows Is. a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Bedmond, WA 98073-9717. HP0MPZC0.NVC also 
contains as -resources- the icons of each installed class. 
0MP modifies HP0MPIC0. HWE directly during run time, and 
loads and unloads it to get the Icon resources from it. The 
format of HPOMFICO.NWE is defined in Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 
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U r.„ 4 c eSS ary ov e , he „. T , e u!5 „ f , ni}3fl0C3 ^ ^ 

overhead to be eliminated. 

A snapshot is an object that uses executable code fro, 
a aep.r.t. library referred to as a dynaaic acce,, library 
(or DAL) rather than using the full application executable 
code. The only data m . aS30Ciated ^ % 

contain, data which is to be sent fro. a child object to a 

Parent object. The code which encapsulates the data file 

although referred to as a dynaaic library, ia atlll 3tored 

in directory HPOMFPROC (directory 668). 

For example, Figure 81 , 

84 31 3hOJS a Parent object 501 linked 

to a child object 502 through a link 5 0U. Associated with 

ll " k 13 3 3n4PSh0t 503 ' ° — child object ha, designated 

-apshct 50 3 in a view specification record for Unk 50«, 
snapshot 503 is able to provide data fro 0 child object 502 
to parent 501 without the necessity of invoking an 
application associated with child object 502. 

As shown in Figure 82, when there is no snapshot, child 
object 502 BU st be active in order to send view data 522 to 
Parent object 501, la order fop pip-Bt ^ ^ 

view data 522 in a window display 521. In Flgur0 83 , 
however, snapshot 503 is shown to provide, view data 522 to 
parent object 501 without the necessity of child 502 being 
active. Further i B pl eaent at i on details of snapshot, are 
given is Appendix 8, Appendix C and Appendix D. 

APPendix A is a list of Baj or data structure, within 

0MF 100. 
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Append! x B 1 3 a de<*,.i . 

Ascription of function, wh ich 0 „- 

Interface 599 recognizes in * w 

Snlze 3 m the preferred embodiment of the 

Present invention. 

Appendix C (HP NewWave Env'ra™. ► 

Environment: Program Design 
Naples) Gives examples of hew th« « . 

CW the P«"tf«rrtd embodiment of 
tne present Invention may be i.m.. > 

y • lBple8ent «<«. including detail as 
to how OMF 100 allows data * 

363 t0 bB vl — ^ between windows 
displayed on monitor ift . 

Appendix D (Chapter 2 0 f Pro,. 

° f Pr °Sra affl er' 3 Guide) gives a 

further overview or fn. _ 

.»..»t- , re * e "' di "« « f »-...« 

Pr.r.rr., .„.«..„ of ts . pr , jent lnvenelon _ 
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